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EPOXY RESIN COMPOSITION AND RESIN ENCAPSULATION 
TYPE SEMICONDUCTOR DEVICE 

The present invention relates to an epoxy resin 
composition which has excellent, rapid curability and 
fluidity and gives a cured product having excellent low 
moisture absorption, adhesiveness, etc., and to a resin 
encapsulation type semiconductor device having excellent 
solder crack resistance, in which a semiconductor element 
is encapsulated with the composition. 

Epoxy resin compositions are widely used in the 
fields of adhesion, casting, encapsulation, lamination, 
molding, coating and the like, because they have 
excellent adhesion, curing property and are easy to 
handle. In addition, there are various kinds of epoxy 
resin compositions and their molding methods. Since the 
moldability and curing property thereof markedly vary 
depending on the selection therefrom, epoxy resin 
compositions are appropriately employed according to 
their use fields or to their purposes. 

In recent years, as the use conditions of polymeric 
materials become severer, various strict characteristics 
are required to the polymeric materials. As a result, 
not every type of epoxy resins generally employed, can 
sufficiently satisfy the required characteristics. 

For example, compositions having blended therein an 
epoxy resin and a phenolic resin hardener in an almost 
equivalent amount and a catalyst for the reaction of 
epoxy groups and phenolic groups, are widely used for 
semiconductor encapsulation. However, the required 
performances become stricter even in this field. 

That is, high integration of semiconductor devices 
proceeds, with the result that the enlargement of the 
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semiconductor elements per space unit becomes remarkable, 
as well as that their packages are miniaturized and 
thinned. Further, the mounting technology of the 
semiconductor devices transfers to a surface mounting. 
In the surface mounting, a semiconductor device is 
directly dipped in a solder bath and therefore exposed to 
high temperature. Accordingly, moisture absorbed therein 
rapidly expands, and interface separations between resin, 
inner semiconductor element, etc. occur. As a result, 
this causes cracks in an encapsulant. For this reason, 
an epoxy resin composition for an encapsulant with good 
solder crack resistance is required to have high heat 
resistance, that is, high glass transition temperature, 
low moisture absorption, and high adhesiveness. 

In addition, with employment of small-sized and thin- 
sized packages, high fluidity is also required to an 
epoxy resin composition for encapsulant. 

The epoxy resin compositions mainly used at present 
as stated above have not been considered to be sufficient 
in such points of rapid curability, fluidity, or low 
moisture absorption. 

Japanese Patent Application Laid-open 
Nos. Hei 3-115427 and Hei 8-213417 disclose compositions 
having blended therein an epoxy resin and a specific 
onium salt compound as a cationic polymerization 
catalyst. However, cured products obtained from those 
compositions are superior in rapid curability and low 
moisture, but inferior in adhesiveness. 

Therefore the present invention has an object to 
provide an epoxy resin composition which has excellent 
rapid curability and fluidity, and gives a cured product 
having excellent low moisture absorption and 
adhesiveness, and to provide a resin encapsulation type 
semiconductor device having excellent solder crack 
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resistance, in which a semiconductor element is 
encapsulated with the composition. 

As a result of various investigations to solve the 
above-mentioned problems, the inventors of the present 
invention have achieved the object by using a composition 
having a phenolic compound added thereto in a system 
using a cationic polymerization catalyst as a hardener. 

Accordingly, the epoxy resin composition of the 
present invention relates to: 

An epoxy resin composition comprising a blend of: 

(a) an epoxy resin; 

<b) a compound having two or more phenolic hydroxyl 
groups on the average in one molecule; and 

(c) a cationic polymerization catalyst for epoxy 
resin, as essential components. 

In particular the invention relates to an epoxy resin 
composition as described hereinbefore, wherein the epoxy 
resin (a) is an epoxy resin that can be handled as a 
solid at room temperature, and has a melt viscosity at 
150 °C of 2.0 poise or less. 

Preferably, the epoxy resin is either an amorphous 
epoxy resin having a softening rpoint of 50 °C or higher 
or the epoxy resin is a crystalline epoxy resin having a 
melting point of 4 0 °C or higher. 

In the hereinbefore defined epoxy resin composition 
preferably the compound (b) having two or more phenolic 
hydroxyl groups on the average in one molecule is blended 
in an amount so that the phenolic hydroxyl group is 0.05- 
0.8 mole per one mole of epoxy group in the epoxy resin. 

More preferably the cationic polymerization catalyst 
(c) for epoxy resin is at least one selected from 
ammonium salts, sulfonium salts, phosphonium salts and 
pyridium salts of hexaf luorophosphoric acid or 
hexafluoroantimonic acid. 
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According to a more preferred embodiment of the epoxy 
resin composition of the present invention, the amount of 
the cationic polymerization catalyst is 0.01-15 parts .by 
weight per 100 parts by weight of the epoxy resin as the 
component (a) . 

According to more preferred embodiments, in addition 
to components (a), (b) and (c), fused and/or crystalline 
silica powder fillers are blended as an inorganic filler 
id) in an amount of 40-95% by weight based on the weight 
of the entire composition. 

It will be appreciated that the invention is also 
relating to a resin encapsulation type semiconductor 
device, wherein a semiconductor element is encapsulated 
with a cured product of the epoxy resin composition as 
described hereinbefore. 

In the conventional epoxy resin compositions for 
semiconductor encapsulation, a method have been employed 
in which a phenolic resin hardener is blended with an 
epoxy resin in almost equivalent amount, and hardening 
the composition with a catalyst for the reaction of epoxy 
groups and phenolic hydroxyl groups. However, in this 
method, rapid curing property is inferior. In addition, 
a phenolic resin hardener having high melt-viscosity is 
blended in large amount, so that fluidity thereof upon 
molding is also inferior. 

The present invention employs a curing method in 
which cationic polymerization is used which is excellent 
in rapid curing, in addition, adhesiveness that is 
inferior in this method is remarkably improved by adding 
a phenolic resin hardener in a small amount to such an 
extent that fluidity is not impaired. 

The epoxy resin (a) used in the epoxy resin 
composition of the present invention is not particularly 
limited, and a variety of epoxy resins can be used. 
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Examples of the epoxy resin include epoxy resins 
obtained from various phenol type compounds such as 
polyhydric phenolic resins obtained by condensation 
reaction of various phenols (e.g., bisphenol A, bisphenol 
F, bisphenol AD, biphenol, tetramethyl biphenol, 
tetramethyl bisphenol F, hydroquinone, methyl 
hydroquinone, dibutyl hydroquinone, resorcin, methyl 
resorcin, dihydroxydiphenyl ether, dihydroxystilbene 
derivatives, dihydroxynaphthalene, phenol novolak resin, 
cresol novolak resin, naphthol novolak resin, bisphenol' A 
novolak resin, phenol aralkyl resin, terpenephenol resin, 
dicyclopentadienephenolic resin, brominated bisphenol A, 
and brominated phenol novolak resin) , with various 
aldehydes (e.g., benzaldehyde, hydroxybenzaldehyde, 
crotonaldehyde, and glyoxal) , and an epihalohydrin; epoxy 
resins produced from various amines (e . g. , diaminodi- 
phenyl methane, aminophenol and xylenedi amine) , and an 
epihalohydrin; epoxy resins produced from various 
carboxylic acids (e.g., methylhexahydroxyphthalic acid 
and dimer acid) , and an epihalohydrin; hydrogenated epoxy 
resins such as hydrogenated bisphenol A type epoxy resin 
and hydrogenated bisphenol F epoxy resin; and alicyclic 
epoxy resins such as 1, 2-epoxyethyl-3 , 4-epoxycyclohexane, 
3, 4-epoxycyclohexylcarboxylic acid-3, 4-epoxycyclohexyl- 
methyl and bis (3, 4-epoxy-6-methylcyclohexylmethyl) 
adipate. 

In the case where the epoxy resin composition of the 
present invention is used for encapsulating a 
semiconductor by a low pressure transfer molding method, 
among the above-mentioned various epoxy resins, ones that 
can be handled as a solid at room temperature may be used 
as the epoxy resin (a) of the present invention. 

In order to handle the epoxy resin as a solid at room 
temperature, in the case where the epoxy resin is 
amorphous, it is necessary to have a softening point of 
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50 °C or higher, preferably 55 °C or higher. In the case 
that the epoxy resin is crystalline, it is necessary to 
have a melting point of 40 °C or higher, preferably 45 °C 
or higher. 

Further, it is preferable that the epoxy resin (a) 
used in this application has low melt viscosity in order 
to make the fluidity good. The melt viscosity thereof at 
150 °C is preferably 2.0 poise or less, more preferably, 
1.0 poise or less. 

Those epoxy resins may be used as one kind alone or 
as a mixture of two kinds or more. In the case of using 
two kinds or more of the epoxy resins, each epoxy resin 
needs not to satisfy such conditions of being solid at 
room temperature and having low melt viscosity. If the 
mixture of the epoxy resins satisfy the above-mentioned 
conditions, the epoxy resins can be used for 
encapsulating the semiconductors by the low-pressure 
transfer molding method. 

Of various epoxy resins, in view of being easy to 
obtain, their curing properties, etc., at least one kind 
of epoxy resin selected from bisphenol A type epoxy 
resin, bisphenol F type epoxy resin, biphenol type epoxy 
resin, tetramethylbiphenol type epoxy resin, phenol 
novolak type epoxy resin, cresol novolak type epoxy 
resin, bisphenol A type novolak epoxy resin, terpene 
phenol type epoxy resin and dicyclopentadiene phenol type 
epoxy resin is preferable. 

The compound (b) having two or more phenolic hydroxyl 
groups on the average in one molecule is blended as an 
essential component into the epoxy resin composition of 
the present invention. 

Examples of the compound having two or more phenolic 
hydroxyl groups on the average in one molecule include 
various polyhydric phenols (e.g., bisphenol A, bisphenol 
F, bisphenol AD, hydroquinone, resorcin, methyl resorcin, 
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biphenol, tetramethylbiphenol, dihydroxynaphthalene, 
dihydroxydiphenyl ether, allylated bisphenol A, allylated 
bisphenol F, phenol novolak resin, cresol novolak resin, 
bisphenol A novolak resin, phenol aralkyl resin, terpene 
phenol resin, dicyclopentadiene phenolic resin, naphthol 
novolak resin, brominated bisphenol A and brominated 
phenol novolak resin) and polyhydric phenolic resins 
obtained by condensation reaction of various phenols and 
various aldehydes {e.g., benzaldehyde, hydroxybenzalde- 
hyde, crotonaldehyde and glyoxal) . 

The compound having two or more phenolic hydroxyl 
groups on the average in one molecule is use d in such a 
proportion that the amount of phenolic hydroxyl groups in 
the phenolic hydroxyl group-containing compound is 
preferably 0.05-0.8 mol, more preferably 0.1-0.6 mol, 
most preferably 0.1-0.5 mol, per one mole of the epoxy 
groups in the epoxy resin. If the proportion of the 
compound having two or more phenolic hydroxyl groups on 
the average in one molecule to be used is too large, 
rapid curability, fluidity and low moisture absorption 
are not sufficiently exhibited. If the proportion of the 
compound having two or more phenolic hydroxyl groups on 
the average in one molecule to be used is too small, 
adhesiveness is not sufficient. 

The cationic polymerization catalyst (c) for epoxy 
resin is blended into the epoxy resin composition of the 
present invention. This catalyst is a substance that 
initiates cationic ring-opening polymerization of epoxy 
groups, and heat cationic polymerization initiators that 
generate cation species or Lewis acid by heat can be 
used. 

Examples of the cationic polymerization initiator 
that can be used include triflic acid salts, boron 
trifluoride ether complex compounds, metal fluoroboron 
complex salts, bis (perf luoroalkylsulfonyl) methane metal 
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salts, aryl diazoniumm compounds, aromatic onium salts, 
dicarboxylates of Groups Illa-Va elements, thiopyrylium 
salts, VIb elements in the form of MFg~ {wherein M is - 
selected from phosphorus, antimony and arsenic), 
arylsulf onium complex salts, aromatic iodonium complex 
salts, aromatic sulfonium complex salts, bis [4- (diphenyl- 
sulfonio) phenyl] sulfide-bis-hexaf luoro metal salts (for 
example, phosphorus salts, arsenides, antimonates or the 
like) , aryl sulfonium complex salts and aromatic 
sulfonium or iodonium salts of halogen-containing complex 
ions . 

Of those cationic polymerization initiators, aromatic 
onium salts are preferable from the view points of being 
excellent in handling property and in balance between 
latent property and curability, and ammonium salts, 
sulfonium salts, phosphonium salts or pyridium salts of 
hexafluoroantimonic acid or hexaf luorophosphoric acid are 
more preferable. 

The amount of the cationic polymerization catalyst to 
be used is preferably 0.01-15 parts by weight, more 
preferably 0.1-10 parts by weight, per 100 parts by 
weight of the epoxy resin as component (a) . 

If the amount of the catalyst falls outside the 
herein before-mentioned range, the balance between heat 
resistance and moisture resistance in the cured epoxy 
resin product becomes poor, which is undesirable. 

In the case of using the epoxy resin composition of 
the present invention for encapsulating the 
semiconductors, it is preferable to blend an inorganic 
filler (d) thereinto. Examples of the inorganic filler 
include fused silica, crystalline silica, glass powder, 
alumina and calcium carbonate. The shape thereof is 
crushed form or spherical form. Various inorganic 
fillers are used alone or as mixtures of two kinds or 
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more, and of those, fused silica or crystalline silica is 
preferable. The amount of the inorganic filler to be 
used is 40-95% by weight, preferably 80-93% by weight, 
more preferably 83-93% by weight, of the entire 
composition in the case of a solid encapsulant used in 
the low-pressure transfer molding method. In the case of 
a liquid encapsulant used in potting or underfill, the 
amount is preferably 40-80% by weight, particularly 
preferably 50-75% by weight, of the entire composition. 

If the amount of the inorganic filler (d) used is too 
small, the moisture absorption is not low enough, 
resulting in poor solder crack resistance. If the amount 
of the inorganic filler (d) used is too large, fluidity 
in molding is impaired. 

Epoxy resin hardeners other than the phenol 
compounds, cure accelerators, flame retardants, flame 
retardant aids, coupling agents, ion capturing agents, 
plasticizers, pigments, solvents, release agents, 
reinforcing fibers or the like can appropriately be 
blended as required into the epoxy resin composition of 
the present invention. 

Examples of the epoxy resin hardeners other than the 
phenol compounds include acid anhydrides such as methyl- 
tetrahydrophthalic anhydride, hexahydrophthalic 
anhydride, pyromellitic anhydride or methylnadic acid; 
and amines such as diethylene triamine, isophorone 
diamine, diaminodiphenyl methane, diaminodiphenyl sulfone 
or dicyandiamide . 

The proportion of those epoxy resin hardeners to be 
used, other than the phenol compounds, is in such an 
amount that the sum of phenolic hydroxyl groups in the 
phenolic hydroxyl group-containing compound (b) and 
groups that react with epoxy groups in the epoxy resin 
hardeners other than phenol compounds, is 0.8 mol or less 
per one mole of epoxy groups in the epoxy resin. If the 
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proportion of the epoxy resin hardener to be used, other 
than phenol compound, is too large, the effect of the 
present invention is not sufficiently exhibited. 

The cure accelerator is a compound that accelerates 
the reaction between epoxy groups in the epoxy resin and 
active groups in the hardener. Examples thereof include 
phosphine compounds such as tributylphosphine or tri- 
phenylphosphine; phosphonium salts such as tetraphenyl - 
phosphonium tetraphenyl borate; imidazoles such as 2- 
methyl imidazole or 2 -phenyl imidazole, 2-ethyl-4-methyl 
imidazole; amines such as 2, 4, 6-tris < dimethyl amino- 
methyl) phenol or benzyldimethyl amine; ammonium salts 
such as triethylammonium tetraphenyl borate; diazabicyclo 
compounds such as 1, 5-diazabicyclo (5, 4, 0) -7-undecene, and 
tetraphenyl borates, phenol salts, phenol novolak salts, 
2-ethylhexanoic acid salts or the like of those 
diazobicyclo compounds. 

Further, antimony trioxide, phosphoric acid, molybde- 
num oxide or the like can appropriately be blended 
thereinto as the flame retardant aid. 

The resin encapsulation-type semiconductor device 
according to the present invention is a semiconductor 
device in which semiconductor elements such as an 
integrated circuit, very large scale integrated circuit, 
transistors, thyristor, diode or the like are 
encapsulated with a cured product of the epoxy resin 
composition according to the present invention. Kinds of 
the semiconductor elements, their encapsulating method, 
the shapes of encapsulation and the like are not 
particularly limited. 

The encapsulating methods include the low pressure 
transfer molding method and injection molding method 
using a solid epoxy resin composition at room 
temperature, potting method, screen printing method, and 
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underfill method using a liquid epoxy resin composition 
at room temperature, and the like. 

The curing conditions after molding depend upon the 
kinds of the respective components of the epoxy resin 
composition, and the amounts blended thereof, but 
generally comprise a temperature of from 150 to 220 °C 
during a period of from 30 seconds to 10 hours. 

The epoxy resin composition of the present invention 
is excellent in rapid curability and fluidity, and gives 
a cured product having excellent low moisture absorption, 
adhesiveness and the like, and therefore can 
advantageously be used in the field of semiconductor 
encapsulation or the like. 

The resin encapsulation-type semiconductor device of 
the present invention has excellent solder crack 
resistance, and therefore can advantageously be used in 
surface mounting method. 

The epoxy resin composition and an epoxy 
encapsulation-type semiconductor device according to the 
present invention will be hereinafter described in detail 
with reference to examples and comparative examples, 
however without restricting the scope to these 
embodiments . 

EXAMPLES 1-3 AND COMPARATIVE EXAMPLE 1 

As shown in Table 1, each epoxy resin composition was 

formulated by using bisphenol A type epoxy resin or 
bisphenol F type epoxy resin as the epoxy resin (a) , 
bisphenol F as the compound (b) having two or more 
phenolic hydroxyl groups on the average in one molecule, 
and dimethylphenyl { 4 -methoxybenzyl) ammonium hexafluoro- 
antimonate or methyl {4 -methoxyphenyl) (1-naphthylmethyl) - 
sulfonium hexafluoroantimonate as the cationic 
polymerization catalyst (c) for epoxy resin, and mixing 
them to prepare a uniform solution. Viscosity at 25 °C 
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of each composition was measured. Further, gel time at 
150 °C was measured. The results are shown in Table 1. 

Next, the above composition was defoamed, poured into 
a mold, and then cured in an oven at 90 °C for 2 hours 
and further at 150 °C for 2 hours to obtain a colorless, 
transparent cured product. Further, a test piece for 
shear adhesion measurement was prepared and cured in the 
same manner. Measurement values of water absorption, 
glass transition temperature and shear adhesive strength 
of this cured product are shown in Table 1. Each 
composition of Examples 1-3 did not have great 
deterioration in rapid curability (that is, short gel 
time), fluidity (that is, low viscosity) and low water 
absorption as compared with the composition of 
Comparative Example 1, and high adhesiveness was greatly 
excellent. 

EXAMPLES 4-6 AND COMPARATIVE EXAMPLES 2 AND 3 

Each epoxy resin composition was formulated by using 
cresol novolak type epoxy resin or tetramethylbiphenol 
type epoxy resin as the epoxy resin (a), brominated 
bisphenol A type epoxy resin as the flame retardant, 
phenol novolak resin or phenol aralkyl resin as the 
compound (b) having two or more phenolic hydroxyl groups 
on the average in one molecule, methyl (4 -methoxyphenyl) - 
(1-naphthylmethyl) sulfonium hexaf luoroantimonate, 
methyl (4-hydroxyphenyl)benzylsulfonium hexaf luoro- 
antimonate or triphenyl{4-chlorobenzyl)phosphonium hexa- 
fluoroantimonate as the cationic polymerization catalyst 
(c) for epoxy resin, spherical fused silica powder as the 
inorganic filler (d) in an amount of 85% by weight of the 
entire composition, antimony trioxide as the flame 
retardant aid, epoxysilane as the filler surface treating 
agent, and carnauba wax as a release agent, and also 
using triphenylphosphine as the cure accelerator in 
Comparative Example 2, as shown in Table 2. 
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Next, each blend was melt mixed at a temperature of 
70-130 °C for 5 minutes using mixing rolls. Each molten 
mixture obtained was taken out in the form of sheet, and 
the sheet was crushed to obtain each molding material 
Gel time at 180 «C of each molding material was measured. 

Each molding material was molded with a low pressure 
transfer molding machine at a mold temperature of 180 °c 
for a molding time of 90 seconds to obtain each test 
piece and 160 pin TQFP type resin encapsulation type 
semiconductor device, and these are post-cured at 180 °C 
for 5 hours. Further, spiral flow of each molding 
material was measured. 

The results of gel time and spiral flow of each 
molding material, glass transition temperature and 
moisture absorption of each test piece after post-cure, 
and solder crack resistance of each resin encapsulation 
type semiconductor device are shown in Table 2. Each 
composition of Examples 4-6 were greatly excellent in 
balance of rapid curability (that is, short gel time), 
fluidity (that is, high spiral flow), low moisture 
absorption and solder crack resistance, as compared with 
the compositions of Comparative Examples 2 or 3. 
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Table 1 





Example 


Comparative 
Example -1 




1 


2 


3 




Epoxy resin composition 
formulation (parts by 
weight) 










(a) Epoxy resin 


A*l 


A*l 


B*2 


A*l 


Blending amount 


100 


100 


100 


100 


(b) Phenol compound 


C*3 


C*3 


C*3 




Blending amount 


10 


20 


15 


0.0 


Hydroxyl group/epoxy 
group equivalent Ratio 


0.18 


0.35 


0.24 


0.0 


(c) Cationic 
polymerization catalyst 


D*4 


E*5 


E*5 


E*5 


Blending amount 


1.0 


1.5 


1.0 


1.5 


Viscosity (PS at 25 °C) 


161 


180 


50 


136 


Gel time (second at 
150 °C) 


47 


37 


53 


35 


Curing properties 










Water absorption (%) *6 


0.28 


0.30 


0.31 


0.28 


Glass transition 
temperature (°C) *7 


131 


128 


125 


134 


Shear adhesive strength 
(kg /cm 2 ) 


160 


210 


190 


18 



*1: A; Bisphenol A type epoxy resin (trade name of Yuka 
shell Epoxy K.K., Epikote 828, epoxy equivalent: 186) 
*2: B; Bisphenol F type epoxy resin (trade name of Yuka 
shell Epoxy K.K., Epikote 807, epoxy equivalent: 171} 
*3: C; Bisphenol F (a product of Mitsui Chemical Inc.) 
*4 : D; Dimethylphenyl ( 4-methoxybenzyl ) ammonium 
hexafluoroantimonate 
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*5: E; Methyl (4 -methoxyphenyl ) (1-naphthylmethyl) sulfonium 
hexafluoroantimonate 

*6: Boiling water absorption, 100 °C, 1 hour 

*7: Obtained by TMA from transition point on the thermal 

expansion curve 

Table 2 





Example 


Comparative 
Example 




4 


5 


6 


2 


3 


Epoxy resin composition 
formulation (parts by 
weight) 












(a) Epoxy resin 












Epoxy resin I 




F*l 


G*2 


F*l 


F*l 


Blending amount 


90 


70 


100 


90 


90 


Epoxy resin II 




G*2 








Blending amount 


- 


20 


- 


- 


- 


Epoxy resin III 


H*3 


H*3 




H*3 


H*3 


Blending amount 


10 


10 




10 


10 


Epoxy resin melt viscosity 
*4 


2 . 9 


1 . 6 


0 . 2 


2.9 


2.9 


(b) Phenol compound 




1*5 


J* 6 


1*5 




Blending amount 




14 


18 


47 


0.0 


Hydroxyl group/epoxy group 
equivalent ratio *7 


0.15 


0.30 


0.20 


1.0 


0 . 0 


(c) Cationic polymerization 
catalyst 


K*8 


L*9 


M*10 




K*8 


Blending amount 


1.0 


1.0 


1.5 


0.0 


1.0 


(d) Inorganic filler *11 


680 


722 


744 


905 


640 


Trxphenylphosphine 


0.0 


0.0 


0.0 


1.0 


0.0 


Antimony trioxide 


10.0 


10.0 


0.0 


10.0 


10.0 


Carnauba wax 


1.0 


1.0 


1.0 


1.0 


1.0 


Epoxysilane *12 n 


1.0 


1.0 


1.0 


1.0 


1.0 
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Table 2 (cont'd) 





Example 


Comparative 
Example 




4 


5 


6 


2 


3 


Gel time (second at 180 °C) 


22 


25 


28 


51 


21 


fluidity, spiral flow (cm) 


50 


62 


87 


30 


52 


Curing properties 












Moisture absorption (%) *13 


0.18 


0.19 


0.17 


0.24 


0.18 


Glass transition 
temperature (°C) *14 


178 


171 


153 


155 


176 


Solder crack resistance *15 


0/16 


0/16 


0/16 


16/16 


14/16 


(Notes) 









*1: F; Ortho-cresol novolak type epoxy resin (trade name 
of Yuka Shell Epoxy K.K., Epikote 180S65, epoxy 
equivalent: 214, softening point 67 °C) 

*2: G; Tetramethylbiphenol type epoxy resin (trade name 

of Yuka Shell Epoxy K.K., Epikote XY4000H, epoxy 

equivalent: 193, melting point 107 °C) 

*3: H; Brominated bisphenol A type epoxy resin (trade 

name of Yuka Shell Epoxy K.K., Epikote 5050, epoxy 

equivalent: 385, softening point 63 °C, bromine content: 

49%) 

*4: Melt viscosity of total epoxy resin component 
mixture, 150 "C, PS 
5: I; Phenol novolak resin (a product of Gun-Ei Kagaku 
hydroxyl group equivalent: 105, softening point: 



K.K 
85 °C 



*6: J; Phenol aralkyl resin (trade name of Mitsui 
Chemical Inc., Milex XL225-3L, hydroxyl group equivalent: 
170, softening point: 71 °C) 

*7: Mole number of phenolic hydroxyl groups in phenol 
compound to one mole of total epoxy groups in total epoxy 
resin component 
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*8: K; Methyl (4-methoxyphenyl) (1-naphthylmethyl) sulfo- 
niumhexafluoroantimonate 

*9: L; Methyl {4 -hydrooxyphenyl ) benzylsulfonium hexa- 
f luoroantimonate 

*10: M; Triphenyl (4-chlorobenzyl) phosphoniura hexaf luoro- 
antimonate 

*11: Spherical fused silica powder (trade name of Nippon 
Aerosil K.K., ELSIL BF100) 

*12: Epoxysilane (trade name of Shin-Etsu Chemical 
Industry Co., KBM-403) 

*13: Moisture absorption at 85 °C and 85%RH after 
168 hours 

*14: Obtained by TMA from transition point on the thermal 
expansion curve 

*15: 16 specimens (160 pin QFP) were subjected to 
moisture absorption at 85 °C and 85%RH for 168 hours, and 
then dipped in a solder bath at 260 °C for 30 seconds. 
The number of cracked specimens was counted. 

It will be appreciated that the epoxy resin 
composition of the present invention is excellent in 
rapid curability and fluidity, and gives a cured product 
having excellent low moisture absorption, adhesiveness 
and the like, and therefore can advantageously be used in 
the field of semiconductor encapsulation or the like. 
Further, the resin encapsulation type semiconductor 
device of the present invention has excellent solder 
crack resistance, and therefore can advantageously be 
used in surface mounting method. 
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CLAIMS 

1. An epoxy resin composition comprising a blend of: 

(a) an epoxy resin; 

(b) a compound having two or more phenolic hydroxyl 
groups on the average in one molecule; and 

(c) a cationic polymerization catalyst for epoxy 
resin. 

2. The epoxy resin composition as claimed in claim 1, 
wherein said epoxy resin (a) is an epoxy resin that can 
be handled as a solid at room temperature, and has a melt 
viscosity at 150 °C of 2.0 poise or less. 

3. The epoxy resin composition as claimed in claim 1 or 
2, wherein said epoxy resin is an amorphous epoxy resin 
having a softening point of 50 °C or higher. 

4. The epoxy resin composition as claimed in claim 1 or 
2, wherein said epoxy resin is a crystalline epoxy resin 
having a melting point of 4 0 °C or higher. 

5. The epoxy resin composition as claimed in any one of 
claims 1 to 4, wherein said compound (b) having two or 
more phenolic hydroxyl groups on the average in one 
molecule is blended in an amount so that the phenolic 
hydroxyl group is 0.05-0.8 mole per mole of epoxy group 
in the epoxy resin. 

6. The epoxy resin composition as claimed in any one of 
claims 1 to 5, wherein the cationic polymerization 
catalyst (c) is at least one catalyst selected from 
ammonium salts, sulfonium salts, phosphonium salts, and 
pyridium salts of hexaf luorophosphoric acid or 
hexafluoroantimonic acid. 

7. The epoxy resin composition as claimed in any one of 
claims 1 to 6, wherein the amount of said cationic 
polymerization catalyst is 0.01-15 parts by weight per 
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100 parts by weight of the epoxy resin as the component 

(a) . 

8. The epoxy resin composition as claimed in any one of 
claims 1 to 7, wherein, in addition to components (a), 

(b) and (c) , fused and/or crystalline silica powder 
fillers are blended as an inorganic filler (d) in an 
amount of 40-95% by weight based on the weight of the 
entire composition. 

9. A resin encapsulation type semiconductor device, 
wherein a semiconductor element is encapsulated with a 
cured product of the epoxy resin composition as claimed 
in any one of claims 1 to 8 . 
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